On the basis of the result that the lambda response was associated with the offset of the saccade, EEGs were averaged at the offsets of saccades to obtain the lambda responses under the following four conditions: in the dark, looking at a white paper, looking at a map, and searching on the map. Six subjects were permitted to move their eyes freely. It was found that the lambda response showed the tendency similar to the visual evoked potential. The offset averages enabled more accurate detection of the responses than did the onset averages in earlier studies. It was therefore discussed that the lambda response might be applicable as a new index of research on visual activity wills free eye movements.
Lambda responses are obtained with averaging EEGs time-locked to saccades. In early works (see Barlow & Ciganek, 1969) , the lambda response was interpreted as a cortical response to retinal stimulation that results from shifting of the image across the retina as the fixation point of gaze is shifted. According to the interpretation, the lambda response should be associated with onset of the saccade. EEGs have been practically time-locked to onset of saccades (Barlow & Ciganek, 1969; Scott & Bickford, 1969; Ohtani & Yagi, 1972; Lesevre & Remond, 1973) . During the saccade, however, the subject does not have a perception of blur nor shift of an image of the background due to saccadic suppression.
Recently, Yagi (1979a, b) found that the lambda response is associated with offset of the saccade but not with onset. The duration of the saccade is not constant when the subject observes the stimulus object freely (Yarbus, 1967) . Therefore, EEGs should be time-locked to offset of saccades in order to obtain the accurate lambda responses. Since the moment of offset of the saccade is the beginning of the next fixation, the lambda response could be considered as the response evoked by the afferent inflow beginning at the f ixation pause.
In studies on the relationship between visual perception and the visual evoked potential (VEP), the movements of eyes are usually very restricted.
The situation where the subject have to keep fixation to a given point for a long period is very abnormal in daily life. On the other hand, eye movements allow detection of lambda responses. Therefore, the lambda response may be applied as an index of the visual activity with eye movements.
The VEP varies not only with physical properties of the stimulus but also with psychological factors. If the lambda response is equivalent to the VEP, the lambda response should also change with such effects. We developed a system averaging EEGs at offset of saccades in order to obtain accurate lambda responses (Yagi, 1980 Yagi, 1980) . After running average of the five points, the results were recorded on a XY plotter for each subject. The responses for each condition were further averaged across six subjects in order to obtain the grand averaged lambda responses.
Results and Discussion Figure 1 shows the grand averaged potentials for six subjects in four conditions. In the dark condition, however, two subjects were excluded from grand averages because of predominant appearance of the alpha wave in the EEG. When occipital EEGs were averaged on the basis of offset of saccades, lambda responses were not observed in the dark 
condition.
The results coincided with the report that no lambda response obtained in the dark when EEGs were timelocked to onset of saccades (Kurtzberg & Vaughan, 1977) . These results indicated that the light was required for appearance of the lambda response.
In the white paper condition, four of the six subjects showed three small components: the negative which coincided with offset of the saccade (NO), the positive with latency of about 100 ms (the lambda response), and the negative with latency of about 180 ms (NI80).
In all cases, the time from offset of the saccade to the peak of the component was referred to as latency.
The other two showed no definite components.
It would be expected that responses would be small because the VEPs were evoked by contrast and that the contrast on the white paper was low. Our finding that the lambda response is linked to the offset of the saccade allows precise averaging, and such small responses can be seen. Triggering at the saccade onset would possibly smear the responses, so that they would be invisible, as reported by Scott, Groethuysen, and Bickford (1967) . In the map condition, three components appeared more definitely for all subjects. The lambda response was quantified by measuring the peak-to-peak amplitudes except in the dark condition.
When the component did not appeare definitely, a maximal peak and a minimal with an equivalent latency were measured. Table  1 shows the mean peak-to-peak amplitudes and the mean saccade sizes across six ubjects. Amplitudes of the lambda responses were larger in the map than in the white paper condition.
Therefore, not only light but also a patterned stimulus was required for appearance of lambda responses. The amplitude of VEP is heightened to the patterned stimulus more than to the simple blank stimuli (Spehlmann, 1965) . The result also supports the assumption that the lambda response is equivalent to the VEP. The shape of the lambda responses time-locked to offset of saccades in the present experiment was similar to those time-locked to onset of saccades in earlier literatures (e.g. Scott & Bickford, 1969) . When the subject observes a patterned figure, the potential has sometimes so large amplitude that can be observed as a spike-like potential in the EEG. The potential is referred to as the lambda wave (Evans, 1952) .
Therefore, the lambda responses could be obtained in their patterned figure conditions even when EEGs time-locked to onset of the saccade.
The amplitude of VEP is increased with information processing load to the stimuli (Harter & Salmon, 1972; Harter & Previc, 1978; Van Voorhis & Hillyard, 1977) . If the lambda response is a kind of VEPs, the amplitude of the lambda response also might be increased with information processing load.
In the search condition, three major components like in the map appeared clearly. The amplitudes of the grand averaged lambda responses in the search condition appeared to be larger than in the map. Only four of the six subjects, however, showed larger amplitudes in the search condition than in the map. We have reported that the lambda response changes with attention (Yagi, 1977) . Although the results in the present experiment also showed the similar tendency, the effect of information processing load was not so definite that we could draw a conclusion. The instruction given by the experimenter might be inadequate to setting up the difference between two conditions. Mean sizes of saccades to which EEGs were time-locked are shown in the lowest row on the Table 1 . Some eye movements in the dark condition were very large in amplitudes. Since their velocities however were very low, the computer was not triggered by the large eye movements. The differences in sizes of saccades to which EEGs were time-locked, however, were so little between conditions (statistically no significant differences2) that the differences of the lambda response could not be attributed to differences in the saccade size.
The small positive component preceding the saccade (Becker, Hoehne, Iwase, & Kornhuber, 1972; Kurtzberg & Vaughan, 1973) was not obtained in the present experiment.
The component, which might be associated with onset of saccades, would be cancelled by scoring average because EEGs were time-locked to offset of saccades in the present experiment.
As mentioned above, when EEGs were averaged on the basis of offset of saccade, the characteristic lambda response was obtained in each condition.
In 
